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REMARKS 

The specification has been amended. Daims 1-18 are cuirontly pending tn the 
application. In view of the remarks that fbllow. Applicants respectftdly request reconsideration. 

Amendment to the Specification 

In the last sentence on page 6, the Office Action states that lines 7-9 on page 5 of 
Applicants' specification refer to silicon oxide as a high-k layer. However^ the reference to 
silicon oxide at this point is an inadvertent typographical error that is not consistent with 
industry-standard tmninology, or with other portions of Applicants' specification, hi the early 
days of semiconductor fabrication^ silicon oxide was a widely-used dielectric material. As other 
dielectric materials came into use, a new dielectric material was referred to as a ''high-k" material 
if its dielectric constant was higher than that of silicon oxide^ and was referred to as a "low-k^* 
material if its dielectric constant was lower than that of silicon oxide. Hut is, silicon oxide is 
commonly viewed as defining the dividing line between high-k and low-k materials. 
Consequently, silicon oxide itself is not normally considered to be either a high-k or low-k 
material. Persons skilled in the art will therefore readily recognize that the reference to siliooti 
oxide as a high-k material is obviously an inadvertent error. 

The reference to silicon oxide in the sentence at lines 7-9 on page 5 is also inconsistent 
with other portions of Applicants' specification. For example, the paragraph bridging pages 1-2 
of the q^ectfication explains QxaU 

The reduction in tfiickness for gate insulator layers such as silicon 
dioxide^ can however result in higher xmwanted leakage cutmts 
yAmi compared to thicker gate insulator counterparts. Therefore to 
maintain a thin gate insulator layer with reduced risk of leakage 
high k layers can be used in place of die lower k» silicon dioxide 
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layers. If the high k layer is used as a g^te insulator layer the 
poTtion of the higji k layer not underlying a conductive gate 
structure has to be removed prior to source/drain formation, 
requiring an additional and costly process step not needed when 
silicon dioxide is used as a gate insulator layer. 



Similarly, the paragraph bridging pages 4-5 of Applicants' specification explains that: 



. . . gate insulator layers comprised of silicon dioxide with a 
dielectric constant of about 3.9, can present leakage problems 
when used with thicknesses of lesa dian 1 0 An^troms. The ability 
to use a material fiir the gate insulator layer comprised with a 
dielectric constant greater than that of silicon dioxide allows the 
use of thinner gate insulator layers witfi less risk of leakage when 
compared to silicon dioxide counterparts of the same thickness. 
Therefore to reduce the risk of leakage a thin dielectric layer with a 
high dielectric constant will be used for the gate insulator layer. 
Insulator layer 2, coniprised with a hi^ dielectric constant (high k) 
is next formed on semiconductor substrate 1 . 



Thus, the present applicadon includes a dear teaching that it is advantageous to make a gate 
dielectric with a hi^-k material rather than with silicon oxide. And one aspect of the im^ention 
is solving a problem that exists with thcso high-k materials, but not with silicon oxtda More 
specifically, removing hig^-k dielectric layers has traditionally required an additional and costly 
process step that is not needed when the gate dielectric is silicon oxide. As explained at lines 2-4 
on page 2 of the specification, one aspect of the invention is a technique for removing a high-k 
layer while avoiding the need for the additional and costly process step. To the extent the 
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sentence at lines 7-9 on page 5 of the specification suggested that Applicants' high-k gate 
dielectric 2 could be silicon oxide, it is directly inconsistent with other portions of the present 
application, and also inconsistent with a prohlem that is solved by the present invention. 

MPEP §2163.06 explains that any portion of an application may amended to confonn it 
to another portion thereof, hi addition, MPEP §2163.07 explains that an {plication may be 
amended to correct an obvious error, where one skilled in the art would recognize not only the 
existence of the error^ but also the appropriate correction. With these principles in mind, the 
fbxegoing amendment removes the reference to "silicon oxide"" from the sentence at lines 7-9 on 
page S of the specification, thereby making die appropriate correction to an obvious error, and 
also conforming this sentence to other portions of the application that make it dear Applicants* 
gate dielectric is necessarily made from a material other than silicon oxide, 

Independent aaimlQ 

Turning to the merits, independent Claim 10 stands rejected under 35 U*S.C. § 102 as 
anticipated by Ma U.S. Patent No. 6,Q2S;Z42. This ground of rejection is respectfully traversed, 
for the following reasons. The PTO specifies in MPEP §2131 that, in order for a reference to 
anticipate a claim under § 102, the reference must teach each and every element reieited in the 
daim. Claim 10 of the present application redtes: 

A method of forming a semiconductor device on a 
semiconductor substrate featuring a high dielectric constant (hi^ 
k) gate insulator layer, comprising the steps of: 

forming said high k gate insulator layer on said 
semiconductor substrate; 

forming a conductive g^te structure overiying a fii^t area of 
said high k gate insulator layei^ 

depositing an insulator layers 
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performing a dry etch procedure to first define first 
insulator spacers on the sides of said conductive gate structure via 
etching of said insulator layer, and then to remove ^posed 
portions of said high k gate dielectric layer, wherein said exposed 
pottions of said high k gate insulator layer are portions not covered 
by said conductive gate structure or by said first insulator 
spacers; • • • « 



As explained in the "Description of Prior Ait" section on pages 1-2 of the present application, the 
semiconductor device iabrication industry has moved toward the use of transistor gate dielectrics 
that have a relatively high dielectric constant "k", and that are commonly refen^ to as 'Tiigh-k*' 
dielectric materials. As also explained on pages 1-2, standard dielectric materials (such as silicon 
oxide) can be removed from a device much more easily than high-k dielectric materiala, b fact, 
the traditional process for fcmoving a standard dielectric such aa silicon oxide is not folly 
effective to remove a high-k dielectric. Consequently, an expensive additional procesa $tep has 
traditionally been needed in order to remove unwanted portions of a high-k gate dielectric layer 
prior to souroe/drain foimation. Aa discussed on page 2 of the present application. Applicants 
have developed a device fabrication procedure where a bigh-k material is used as a gate 
dielectric, but where unwanted portions of that high-k layer are removed without the need to use 
the additional and expensive process step. A fiuther consideration is that, if the hi^-k gate 
dielectric layer is removed after the first insulator spacen are formed, the short channel effect of 
the resulting transistor is improved. 

The current §102 rejection of Claim 10 is based on ttie embodiment shown in Figures 1-6 
of the Ma patent, where the gate dielectric layer 2 is jrat a high-k material, but instead is made of 
silicon oxide Oines 21-23 in column 2). In the last line on page 6 of the Office Action, the 
Examiner takes the position that Applicants consider silicon oxide to be a hi^-k material, based! 
on a sentence at lines 7-9 on pag^ 5 of the present application. However, as discnissed above, the 
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suggestion that silicon oxide is a high-k material is an obvious enor, and is inoonfiistent with 
other portions of the present application. Consequently, as also discussed above^ the sentence at 
lines %9 on page 5 has been amended to remove the reference to silicon oxide. As noted eariier, 
the silicon oxide dielectric used by Ma is not subject to the particular pn^lem to which the 
present invention is directed, and Ma thus did not face this particular problem. Ma therefore 
does not mention this particular problem, and does not disclose any solution to it. Since Claim 
10 expressly recites a high-k dielectric material, and since Figures 1-6 of Ma do not disclose a 
high-k gate dielectric, Ma clearly fails to disclose each and every element that is recited in 
Applicants' Claim 10. Accordingly, Ma does not anticipate Claim 10 under §102. Claim 10 is 
therefore believed to be allowable, and notice to that effect is respectfully requested. 

todffifndgntCiaiiBl 

Independent Claim 1 recites: 



foimizv a high dielectric constant (hl^ k) gate dielectric 
layer on said semiconductor substrate; 

forming a conductive gate structure on a first area of said 
gate dielectric layer; 

forming first insulator spacers on the sides of said 
conductive gate structure with the procedure used to form said first 
insulator spacers also removing a second area of said gate 
dielectric layer, wherein said second area of said gate dielectric 
layer is not covered by said conductive gate structure or by said 
ftrst insulator spacers; .... 



Claim 1 stands rejected under 35 U.S.C. §lQ2(b) as anticipated by the Ma patoit. The rationale 
offered for the rejection of Claim 1 is similar to the rationale offered for the rejection of 
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Claim 10. Accordingly, for reasons similar to those discussed above in association with 
Claim 1 0, it is respectfully submiUed that Claim 1 is patentably distinct ftom Ma, and notice to 
that effect is respectfully requested. 

Dependent Claims 

Claims 2-9 and Claims 11-18 respectively depend from Claim 1 and Claim 10, and are 
also believed to be distinct from the art of record, for example for the same reasons discussed 
above with respect to Claims 1 and 1 0. 

Conclusion 

Based on the foregoing^ it is respectfully submitted that all of the pending claims are fully 
allowable, and favorable reconsideration of this application is therefore respectfully requested. If 
the Examiner believes fhat examination of the present application may be advanced in any way 
by a telephone conference, the Examiner is invited to tel^hone the undei^igned attorney at 
972-739-8647, 
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Although Applicants believe that no fee is due in assoctation with the filing of this 
Response, the Commissioner is hereby authorized to charge any additional fee r^uired by this 
paper, or to credit any ovopayment* to Deposit Account No. 08-1394 of Haynes and Boone LLP. 



Respectfully submitted, 

T.Murray spilth 
RegistratiMNo. 30^222 
(972) 739^8647 



Date: October 13,2006 

HAYNES AND BOONE, LLP 
901 Main Street, Suite 3100 
Dallas, Texas 75202-3789 
Telephone: (972) 739-6900 
Facsimile: (214)200-0853 
File: 24061 .504 

Enclosures: None 
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